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During the last ten years the rapidly- 
increasing rate of consumption of coal in 
Great Britain, leading, it is feared, to the 
exhaustion of the coal fields, and contem- 
poraneously to the decline of England’s 
supremacy in the course of one or two 
centuries, has periodically elicited cries of 
alarm from the eminent men who have 
most carefully examined the subject. This 
alarm is due, in a great measure, to the 
belief that no substitute for coal as an eco- 
nomical heat and light-producing material 
is to be met with. ; 

It is estimated that the quantity of coal 
consumed in the United Kingdom in the 
manufacture of gas in the year 1873, was 
no less than 6,560,000 tons, or nearly twice 
as much as was used during the same 
period on all the railways in the country; 
and an analysis of the quantity of carbon 
(which is the light-giving ingredient) con- 
tained in the gas produced from that enor- 
mous amount of coal, reveals the startling 
fact, that the same quantity of carbon 
might be practically obtained, and the 
same quantity of gas be manufactured, 
from very little more than 400,000 tons of 
petroleum or other mineral oils, which is 
about one-third of the quantity now ex- 
ported from America to Europe. 

The calculation on which this statement 
is based is an extremely simple one. The 
analysis of the gas supplied by the Chart- 
ered Gas Company, (oe following table) 
shows that $3,000 cubic feet of coal gas 
contain 33.381 lbs. of carbon; and 9,000 
cubic feet of gas being about the average 
quantity produced from one ton of bitu- 
minous coal, it follows that the carbon 
contained in the gas made from 6,560,000 
tons of coal has the weight of only 292,857 
tons, of which Marsh gas, usually consid- 
ered as non-illuminating, forms nine- 


tenths. 


Composition of 100 lbs., or 3,000 cubic feet, of Coal 
Gas, as applied by at Chartered Gas Company 
Lon 


don. 





Amount of 


_Carbon | Hydrogen 


Illuminating hydro-carbons| ths. Ibs. tb 
So hydrogen, : 5 








9 0:<ionepssece cect el $2$90.19° o° 
Marsh gas (caburetted hy- re — 
drogen, C H) ites. ee 35°260 |26°445!' 8-815 
Carbonic oxide.......... 8*950 | 3°840| 5*110 
Hydrogen ....... agetetia 51°800 -. |51.800 
Nitrogen...... ko Chas otis 0° 380 is 
Oxygen......... oabads.cs1 @°OEO os 

Total Ibs. . .|100° 000133 * 381 | 66° 159 
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Now, the petroleum which the Author 
uses for making illuminating gas is com- 





73 





composes one-fifth of the volume of atmos- 


pheric air, serves to insure the complete 


eens according to the analysis of Messrs. | combustion of the vapour. 


elouze and Cahours, of 71°74 per cent. 


The apparatus by means of which the 


of carbon, and 28-26 per cent. hydrogen, | process is effected is of the simplest de- 
so that 1 ton of this material, the whole | scription, and consists of a fan, which, re- 


of which is vaporised and utilised in the 
oil gas, presently to be described, contains 
1,607 Ibs. of carbon. Thus 408,214 tons 
of this petroleum would be sufficient to 
supply the whole of the above-mentioned 
292,857 tons of carbon; that is to say, the 
entire quantity of light-giving material 
contained in the gas extracted, by a pro- 
cess which is not inappropriately described 
as ‘ destructive distillation,’ from 6,500,000 
tons of coal. Here, then, there is evi- 
dently a large field for economy in the 
consumption of coal. 

Gas made from petroleum spirit, or 
naphtha, as it is called in the United 
States, has recently been the subject of 
the American Association. In a paper 
read by the engineer to the “ Citizen’s 
Gas Light Company” of Brooklyn, it is 
stated that there are now fourteen cities 
and towns in America where naphtha gas 


is used unmixed, and that in many other | 


places it is used in combination with coal 
gas. 

In answer to objections, its American 
advocates assert :—Ist, that, far from being 
more condensable than coal gas, there is 
a marked decrease in drip liquor since 
they used it, and that there is no tounda- 
tion for the belief that there is any loss in 
its illuminating power at a distance from 
the works; 2ndly, that it is at least one- 
third cheaper than coal gas; 3rdly, that 
large open stores of coal are much more 
dangerous than naphtha or petroleum 
properly stored. It was added, by one of 
the directors of the Citizen’s Gas Light 
Company, that the manufacture of naph- 
tha gas involves hardly any labour, a 
foreman and four or five men being suffi- 
cient to attend to the manufacture of from 
300,000 to 480,000 cubic feet per diem, 
which is the daily make of that company. 
This renders the Company, he remarked, 
independent of strikes. 

The process by which the gas advo- 
cated by the Author is manufactured from 
petroleum spirit differs from that adopted 
in America, where superheated steam is 
the medium used for holding the luminif- 
erous vapour. It simply consists in car- 
buretting atmospheric air by passing it 
through a vessel, called the “ carburettor,” 
containing the oil, from which vessel the 
air emerges saturated with hydro-carbon 
vapour toa greater or less extent, at the 
option of the manipulator, and forms an 
inflammable mixture, in which the quan- 
tity of carbon ought to be about equaljin 
amount to that contained in an equal vol- 
ume of coal gas. The air is but little 
more than the medium for holding the 
hydro-carbon vapour, and for conveying 
ing it to the burners, with this further ad- 
vantage, however, that the oxygen that 





volving slowly, draws or drives a current 
of air through the carburettor. This fan 
can be set in motion either by the use of 
a spring or of a falling weight, or by wa- 
ter or steam power; in fact, by whatever 
means may be best suited to the locality. 
For moderate-sized apparatus a common 
gas meter can be used for the purpose, 
motion being given to it mechanically in- 
stead of by the pressure of the gas. — 

In order to be able to decide upon the 
value of this gas, several points require to 
be considered :— 1st, its quality, as regards 
illuminating power and permanency; 2d, 
its cost; 3d, its superiority in special situa- 
tions where coal gasworks would be too 
costly or too troublesome, and more par- 
ticularly where coal is exceptionally ex- 
pensive, as happens in many foreign coun- 
tries; and 4th, the question as to whether 
its use would involve danger. 

1. As to its illuminating power. The 
American discussion elicited the fact that 
it can be made of 8o-candle power; 7#. e., 
to give the light of So candles when burnt 
at the rate of one cubic foot per hour, and 
so obtain the light of 16 candles. This 
involves using the oil vapour in a much 
denser condition than the author would 
recommend, but it can be made without 
any inconvenience of from 30 to 35 candle- 
power. 

The question as to its permanency, 
which is the most important, requires to 
be more fully examined. The belief that 
oil gas will condense in the pipes in con- 
sequence of the lower temperature it there 
meets with is very general, and this is not 
surprising. First, because attempts for- 
merly made to use oil, and especially the 
attempts to cavburet air with the vapour 
of benzine or of petroleum, are known to 
have failed; and, secondly, because gas 
made from all ordinary oils or resins must 
be condensed. It is only those oils or 
spirits of low specific gravity, distilled 
from petroleum, coal tar, and shale oils, 
which will supply a gas that will not be 
condensed; and, until within the last few 
years, these were unknown or regarded 
as prejudicial in the manufacture of lamp 
oil, and therefore were allowed by the dis- 
tillers to goto waste. The reason for this 
difference in the oils, as to the condensa- 
tion of their vapour when. used for mak- 
ing gas, is that ordinary oils have a high 
boiling point, and consequently require to 
be considerably heated to give off a vapour 
of sufficient density to burn as gas. But 
the boiling points of oils vary enormously, 
and the light oils or naptha, have so low a 
boiling point, that they will, even at a very 
low temperature, give off the requisite 
amount of vapour to carburet air and pro- 
duce a brilliant flame. 
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Law and Legislation. veyed to C by a similar description. Held that the 
line so established was the northern boundary of the 
land included in the deed from B to C, and that parol 
evidence was inadmissible to show that, prior to this 
Act of the Legislature, the line of Blandford was un- 
derstood aud reputed to be farther north than the line 
so established, and was defined by a line of marked 
trees, and that the deed from B to C was intended 
and understood by the parties to convey the same 
land included in the deed from A to B. Cook v. 
Babcock, 7 Cush. (Map), 526. 

263. In ascertaining the boundaries of a grant, 
when a point is described, as being a given distance 
from a certain other poimt, a direct. line is implied, 


Real Estate. 
CONVEYANCING.—A great deal of useless and vex- 

ations litigation might be avoided if parties, before 

making out a conveyance of land, would submit the 

description of the property to be conveyed to a com- 

petent Surveyor. There are matters of measurement 

in comection with the division of the ordinary sec- 

tion that it seems impossible for any but practical 

surveyors to fully understand, and which are neglect- 

ed almost universally by conveyancers, and thus be- 

come sources of future litigation and needless expense. 

Lawyers and real estate dealers are not the proper ’ 

persons to describe the legal boundaries of land any a 








An abstract of decisions of the Supreme 
Court of the United States and of the 
courts of the various States in the Union 
upon questions relating to boundaries, 
surveys, etc. Compiled for the Enc1- 
NEERING News by John Dunn, Esq., 
Attorney at law. 













255. Where boundary descriptions in a deed of 
land disagree, and one is described as certain, and 
the other uncertain, the former must prevail in ab- 
sence of controlling circumstances. Ricker v. Barry, 
34 Maine, 116. 











256. Evidence of the direction of an undisputed 
line between town lots is admissible to show probable 
direction of a disputed line between adjacent lots. 
Gibson v. Poor, 1 Foster (N. H.), 440. 


257. To establish a disputed line between town 
lots, an ancient plan was offered in evidence, purport- 
ing to have been made by one A, but without date. 
It appeared that said A had been many years pre- 
viously appointed to survey the town, that the plan 
had been more than thirty years before the trial 
among the town records, and was produced from the 
possession of one who was then town clerk, but 
whose faculties had become so impaired that no ac- 
count could be given of the kind or manner of its 
being taken from among the records. Held, that the 
plan and the evidence concerning were admissible. 
—IBiD. 


258. The declaration of a former owner of land 
made during his occupation of it, and whg has since 
conveyed it by deed, that a certain corner was one of 
the corners of his land, is competent evidence in a 
suit against a subsequent owner of the premises, in 
which the boundary of the land is in controversy, al- 
though it may tend to show that the land is less in 
quantity than that described in the deed. Hobbs v. 
Cram, 2 Foster (N. H.), 130. 


259. A boundary line, run out and established by 
a surveyor, in pursuance of an ‘agreement of the 
parties, is conclusive upon him. Ipip. 


260. The declaration of a deceased person, made 
on the spot, is competent evidence to prove an ancient 
boundary, when the person making the declaration 
had the means of knowledge, and no interest to mis- 
represent. Melvin v. Marshall, 2 Foster (N.H.), 379. 


261. Certain Indians, in a grant of land, made a 
reservation of a tract, bounded north on a line some 
miles in length, “ running a due west course” from a 
given point. In a controversy, arising more than a 
hundred years after, between parties owning land 
on different sides of the Indian line, it was held 
that evidence of general tradition or reputation, and 
of the understanding and occupation of the owners 
of land bounding on the line, and of deeds made by 
them, and acts of the legislature, referring to the line, 
would warrnt the jury in iuferring that a line, 
varying some degrees from a due west course, was 
located, laid out, and assented to and adopted by the 
parties ; and that, ifthe jury did so find, the line to 
establish must be taken to be the true Indian line. 
Kellogg v. Smith, 7 Cush. (Mass.), 375. 


262. A conveyed land to B, describing it as bound- 
ed “north on the line of Blandford.” The line of 
the town of Blandford was subsequently established 
by the Act of the Legislature; after which B con- 
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269. A grant of land bounded by a stream, carries | Mean 8/85. 
with it the bed of the stream to the centre, unless a 2.,Analytical methods, which depend 
contrary intention is cles-ly manifest from the con-| oy the comparison of astronomical obser- 
veyance itself. Morzis v. Hill, 1 Mann. (Mich.), 202. | vations with theoretical laws founded on 





aan the principal of universal gravitation: 
WE hear of some competitive tests between Eng-| they give, values near 8-86. 
lish and American steel, that are being made by some 3. Purely geometrical methods, depend- 
Eastern hardware manufacturers, that have thus far ing on the parallactic displacements of 
resulted very favorably to the home product. When] the planets near the earth: the oppositions 
quality is the only question the result is not uncertain, | of Mars furnished, in 1862, ¢€ = 8’-84. 
but the opposition of prejudiced or interested over- | But the transit of Venus across the sun is 
seers, and other persons of influence in the works, is ] the phenomenon in which the geometrical 
the main difficulty to overcome. ‘| method can attain the greatest precision. 
; —WNature. : 











THE trustees of the Cincinnati Southern Railroad iii asin 
have awarded the contract for constructing the rail- Good manufacturing sites in Pittsburgh 
road bridge over the Kentucky river, to the Baltimore | close within the city limits have not felt 
Bridge Co., at the bid of $377,500. The bridge is to ee pats j 
be 273ft. high and 1200ft.long. The Keystone Bridge | the panic in proportion’ as other values 
Co., of this city, put in a bid at $409,800. Jhave. 
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During the last ten years the rapidly- 
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" minous coal, it follows that the carbon 


contained in the gas made from 6,560,000 
tons of coal has the weight of only 292,857 
tons, of which Marsh gas, usually consid- 
ered as non-illuminating, forms nine- 
tenths. 


Composition of 100 Ibs., or 3,000 cubic feet, of Coal 
Gas, as applied by the Chartered Gas Company 
of London. 





Proportionate 
Amount of 
_Carbon | Hydrogen 


Illuminating hydro-carbons| ths. Ibs. Ths. 
Cet hydrogen, 


bes su dpentiontsetal $25 ' O° 
— gas oo hy- irs ont - 
fomen, C HM)... 22... 35°260 |26°445' 8°81 
Carbonic oxide.......... 8*950 | 3°840 180 
Hydrogen .....6+-..+0. 51°800 | .. | 51.800 
Nitrogen... ... 4+ seaentes 0° 380 $y 
Oxygen........... bacee’ 0°080 *° 





33° 381 ' 66° 159 

















Now, the petroleum which the Author 
uses for making illuminating gas is com- 





composes one-fifth of the volume of atmos- 


pheric air, serves to insure the complete 


a according to the analysis of Messrs. | combustion of the vapour. 


elouze and Cahours, of 71°74 per cent. 
of carbon, and 28°26 per cent. hydrogen, 
so that 1 ton of this material, the whole 
of which is vaporised and utilised in the | 
oil gas, presently to be described, contains 
1,607 Ibs. of carbon. Thus 408,214 tons | 
of this petroleum would be sufficient to 
supply the whole of the above-mentioned 
292,857 tons of carbon; that is to say, the 
entire quantity of light-giving material 
contained in the gas extracted, by a pro- 
cease whieh ic not inappropriately described 
listillation,’ from 6,500,000 


é Here, then, there is evi- 
field for economy in the 
coal. 


‘om petroleum spirit, or 
is called in the United 
ently been the subject of 
Association. In a paper 
agimeer to the “ Citizen’s 
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are now fourteen cities 
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in combination with coal 


» objections, its American 

:—«st, that, far from being 

Je than coal gas, there is 

ease in drip liquor since 

i that there is no founda- 

ef that there is any loss in 

wer at a distance from 
ly, that it is at least one- 
han coal gas; 3rdly, that 

s Of coal are much more 

naphtha or petroleum 
It was added, by one of 

‘the Citizen’s Gas Light 

the manufacture of naph- 

es hardly any labour, a 

it of five men being sufhi- 

o the manufacture of from 

000 cubic feet per diem, 
daily make of that company. 
This renders the Company, he remarked, 
independent of strikes. 

The process by which the gas advo- 
cated by the Author is manufactured from 
petroleum spirit differs from that adopted 
in America, where superheated steam is 
the medium used for holding the luminif- 
erous vapour. It simply consists in car- 
buretting atmospheric air by passing it 
through a vessel, called the “ carburettor,” 
containing the oil, from which vessel the 
air emerges saturated with hydro-carbon 
vapour toa greater or less extent, at the 
option of the manipulator, and forms an 
inflammable mixture, in which the quan- 
tity of carbon ought to be about equaljin 
amount to that contained in an equal vol- 
ume of coal gas. The air is but little 
more than the medium for holding the 
hydro-carbon vapour, and for conveying 
ing it to the burners, with this further ad- 
vantage, however, that the oxygen that 


|of air through the carburettor. 





The apparatus by means of which the 
process is effected is of the simplest de- 
scription, and consists of a fan, which, re- 
volving slowly, draws or drives a current 
This fan 
can be set in motion either by the use of 
a spring or of a falling weight, or by wa- 
ter or steam power; in fact, by whatever 
means may be best suited to the locality. 
For moderate-sized apparatus a common 
gas meter can be used for the purpose, 
motion being given to it mechanically in- 
stead of by the pressure of the gas. — 

In order to be able to decide upon the 
value of this gas, several points require to 
be considered :— st, its quality, as regards 
illuminating power and permanency; 2d, 
its cost; 3d, its superiority in special situa- 
tions where coal gasworks would be too 
costly or too troublesome, and more par- 
ticularly where coal is exceptionally ex- 
pensive, as happens in many foreign coun- 
tries; and 4th, the question as to whether 
its use would involve danger. 


1. As to its illuminating power. The 


| American discussion elicited the fact that 


it can be made of 8o-candle power; 7. e., 
to give the light of 80 candles when burnt 
at the rate of one cubic foot per hour, and 
so obtain the light of 16 candles. This 
involves using the oil vapour in a much 
denser condition than the author would 
recommend, but it can be made without 
any inconvenience of from 30 to 35 candle- 
power. 

The question as to its permanency, 
which is the most important, requires to 
be more fully examined. © The belief that 
oil gas will condense in the pipes in con- 
sequence of the lower temperature it there 
meets with is very general, and this is not 
surprising. First, because attempts for- 
merly made to use oil, and especially the 
attempts to carburet air with the vapour 
of benzine or of petroleum, are known to 
have failed; and, secondly, because gas 
made from all ordinary oils or resins must 
be condensed. It is only those oils or 
spirits of low specifie gravity, distilled 
from petroleum, coal tar, and shale oils, 
which will supply a gas that will not be 
condensed; and, until within the last few 
years, these were unknown or regarded 
as prejudicial in the manufacture of lamp 
oil, and therefore were allowed by the dis- 
tillers to goto waste. The reason for this 
difference in the oils, as to the condensa- 
tion of their vapour when_used for mak- 
ing gas, is that ordinary oils have a high 
boiling point, and consequently require to 
be considerably heated to give off a vapour 
of sufficient density to burn as gas. But 
the boiling points of oils vary enormously, 
and the light oils or naptha, have so low a 
boiling point, that they will, even at a very 
low temperature, give off the requisite 
amount of vapour to carburet air and pro- 
duce a brilliant flame. 
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An abstract of decisions of the Supreme 
Court of the United States and of the 
courts of the various States in the Union 
upon questions relating to boundaries, 
surveys, etc. Compiled for the ENa1- 
NEERING News by John Dunn, Esq., 
Attorney at law. 


255. Where boundary descriptions in a deed of 
land disagree, and one.is described as certain, and 
the other uncertain, the former must prevail in ab- 
sence of controlling circumstances. Ricker v. Barry, 
34 Maine, 116. 

256. Evidence of the direction of an undisputed 
line between town lots is admissible to show probable 
direction of a disputed line between adjacent lots. 
Gibson v. Poor, 1 Foster (N. H.), 440. 


257. To establish a disputed line between town 
lots, an ancient plan was offered in evidence, purport- 
ing to have been made by one A, but without date. 
It appeared that said A had been many years pre- 
viously appointed to survey the town, that the plan 
had been more than thirty years before the trial 
among the town records, and w4s produced from the 
possession of one who was then town clerk, but 
whose faculties had become so impaired that no ac- 
count could be given of the kind or manner of its 
being taken from among the records. Held, that the 
plan and the evidence concerning were admissible. 
—Isip. 


258. The declaration of a former owner of land 
made during his occupation of it, and whg has since 
conveyed it by deed, that a certain corner was one of 
the corners of his land, is competent evidence in a 
suit against a subsequent owner of the premises, in 
which the boundary of the land is in controversy, al- 
though it may tend to show that the land is less in 
quantity than that described in the deed. Hobbs v. 
Cram, 2 Foster (N. H.), 130. 

259. A boundary line, run out and established by 
a surveyor, in pursuance of an ‘agreement of the 
parties, is conclusive upon him. Ipip. 


260. The declaration of a deceased person, made 
on the spot, is competent evidence to prove an ancient 
boundary, when the person making the declaration 
had the means of knowledge, and no interest to mis- 
represent. Melvin v. Marshall, 2 Foster (N.H.), 379. 


261. Certain Indians, in a grant of land, made a 
reservation of a tract, bounded north on a line some 
miles in length, “ running a due west course” from a 
given point. Ina controversy, arising more than a 
hundred years after, between parties owning land 
on different sides of the Indian line, it was held 
that evidence of general tradition or reputation, and 
of the understanding and occupation of the owners 
of land bounding on the line, and of deeds made by 
them, and acts of the legislature, referring to the line, 
would warrnt the jury in iuferring that a line, 
varying some degrees from a due west course, was 
located, laid out, and assented to and adopted by the 
parties ; and that, ifthe jury did so find, the line to 
establish must be taken to be the true Indian line. 
Kellogg v. Smith, 7 Cush. (Mass.), 375. 


262. A conveyed land to B, describing it as bound- 
ed “north on the line of Blandford.” The line of 
the town of Blandford was subsequently established 
by the Act of the Legislature; after which B con- 


veyed to C by a similar description. Held that the 
line so established was the northern boundary of the 
land included in the deed from B to C, and that parol 
evidence was inadmissible to show that, prior to this 
Act of the Legislature, the line of Blandford was un- 
derstood aud reputed to be farther north than the line 
so established, and was defined by a line of marked 
trees, and that the deed from B to C was intended 
and understood by the parties to convey the same 
land included in the deed from A to B, Cook v. 
Babcock, 7 Cush. (Map), 526. 


263. In ascertaining the boundaries of a grant, 
when a point is described, as being a given distance 
from a certain other point, a direct line is implied, 
unless there be something to rebut the implication ; 
and the circumstance that both points are on the same 
river, has no tendency to destroy the implication. 
Slade v. Etheridge, 13 Ired. (N. C.), 353. 

264. What are the boundaries of a tract of land is 
a mere question of construction, and for the court, 
but where a line is, and what are the facts, must be 
found by a jury. Burnett v. Thompson, 13 Iredell 
(N. C.), 379. 

265. In the absence of satisfactory proof of marked 
lines and corners, the plat and certificate of survey 
accompanying the grant, will be evidence of the 
locality of the land granted. Tate v. Gray, 1 Swan 
(Tenn.), 73. 

266. When the boundaries of land are indefinite 
and uncertain, if run out and marked by the owner, 
it will be presumed, as against him, that it was cor- 
rectly done; this presumption, however, may be re- 
moved by proof of a mistake, and that the lines as 
marked, vary materially from the true lines. Cun- 
ningham v. Roberson, 1 Swan (Tenn.), 138. 


267. The original descriptions of the subdivisions 
of the public lands, made by the Surveyor-General 
from the field notes or books of the Deputy Surveyor, 
and the plats showing such subdivisions, are evidence 
as to their boundaries ; and duly authenticated copies 
of such descriptions and plats are also evidence. 
Madison City v. Hildreth, 2 Carter (Ind.), 274. 


268. It is doubted whether the original field notes 
of the Deputy Surveyors are evidence as to bounda- 
ries ; but if they are, they must be controlled by the 
descriptions and plats made by the Surveyor-General. 
—IsID. 


269. A grant of land bounded by a stream, carries 
with it the bed of the stream to the centre, unless a 
contrary intention is clearly manifest from the con- 
veyance itself. Morris v. Hill, 1 Mann. (Mich.), 202. 





WE hear of some competitive tests between Eng- 
lish and American steel, that are being made by some 
Eastern hardware manufacturers, that have thus far 
resulted very favorably to the home product. When 
quality is the only question the result is not uncertain, 
but the opposition of prejudiced or interested over- 
seers, and other persons of influence in the works, is 
the main difficulty to overcome. 





THE trustees of the Cincinnati Southern Railroad 
have awarded the contract for constructing the rail- 
road bridge over the Kentucky river, to the Baltimore 
Bridge Co., at the bid of $377,500. The bridge is to 
be 273ft. high and r2ooft.long. The Keystone Bridge 
Co., of this city, put in a bid at $409,800. 


Real Estate. 

CONVEYANCING.—A great deal of useless and vex. 
ations litigation might be avoided if parties, before 
making out a conveyance of land, would submit the 
description of the property to be conveyed to a com- 
petent Surveyor. There are matters of measuremen: 
in comection with the division of the ordinary sec- 
tion that it seems impossible for any but practical 
surveyors to fully understand, and which are neglect- 
ed almost universally by conveyancers, and thus be- 
come sources of future litigation and needless expense. 
Lawyers and realestate dealers are not the proper 
persons to describe the legal boundaries of land any 
more than achemist is the one to prescribe the med- 
icines he is to mix. 

The number of a lot and of the block it is in, to- 
gether with the name or title of the subdivision, are 
all that should go in a conveyance ; to add a descrip- 
tion of the lot by “metes and bounds” is not only unec- 
essary, but often actually mischievous. 


A chain is too links or 66 feet in length, and in 
multiplying or dividing chains and links the same 
system of notation is used as in that of dollars and 
cents. There are 100,000 square links in one acre, 
so that to know how many acres are in any piece of 
land, having found the area in square links, “point 
off” the five right hand figures and the remaining 
left hand figures denote the acres, and the part cut off 
denotes the fraction of an acre. If the area has been 
reduced to square feet divide the amount by 43560 
which represents the number of square feet in one 
acre. 








Sotrar PaRALLAx.— The methods 
which serve in astronomy to determine 
the parallax of the sun can be classed 
into three groups :— 


1. Physical methods, founded on ob- 
servation of an optical phenomenon; 
they ae the observation of the 
eclipses of Jupiter’s satellites, or the aber- 
ration of the fixed stars, combined with 
the value for the velocity of light deduced 
without the intervention of other astro- 
nomical phenomena; the results of these 
methods are e = 8:88, 8:88. 8’*8o. 
Mean 8/85. 


2.,Analytical methods, which depend 
on the comparison of astronomical obser- 
vations with theoretical laws founded on 
the principal of universal gravitation: 
they give, values near 8-86. 


3. Purely geometrical methods, depeni- 
ing on the parallactic ieee. of 
the planets near the earth: the oppositions 
of Mars furnished, in 1862, ¢€ = 8’-84. 
But the transit of Venus across the sun is 
the phenomenon in which the geometrical 
method can attain the greatest precision. 
—WNature. 





Good manufacturing sites in Pittsburgh 
close within the city limits have not felt 
the panic in proportion’ as other values 
have. 
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Petroleum and other Mineral Oils ap- 
plied to the manufacture of Cas. 





A PAPER READ RY O. C. D. ROSS, M. INST. C. E., 
BEFORE THE INSTITUTION OF CIVIL ENGI- 
NEERS OF LONDON, 





During the last ten years the rapidly- 
increasing rate of consumption of coal in 
Great Britain, leading, it is feared, to the 
exhaustion of the coal fields, and contem- 
poraneously to the decline of England’s 
supremacy in the course of one or two 
centuries, has periodically elicited cries of 
alarm from the eminent men who have 
most carefully examined the subject. This 
alarm is due, in a great measure, to the 
belief that no substitute for coal as an eco- 
nomical heat and light-producing material 
is to be met with. 

It is estimated that the quantity of coal 
consumed in the United Kingdom in the 
manufacture of gas in the year 1873, was 
no less than 6,560,000 tons, or nearly twice 
as much as was used during the same 
period on all the railways in the country; 
and an analysis of the quantity of carbon 
(which is the light-giving ingredient) con- 
tained in the gas produced from that enor- 
mous amount of coal, reveals the startling 
fact, that the same quantity of carbon 
might be practically obtained, and the 
sare quantity of gas be manufactured, 
from very little more than 400,000 tons of 
petroleum or other mineral oils, which is 
about one-third of the quantity now ex- 
ported from America to Europe. 

The calculation on which this statement 
is based is an extremely simple one. The 
analysis of the gas supplied by the Chart- 
ered Gas Company, (oe following table) 
shows that $3,000 cubic feet of coal gas 
contain 33.381 lbs. of carbon; and 9,000 
cubic feet o A i being about the average 
quantity produced from one ton of bitu- 
minous coal, it follows that the carbon 
contained in the gas made from 6,560,000 
tons of coal has the weight of only 292,857 
tons, of which Marsh gas, usually consid- 
ered as non-illuminating, forms nine- 
tenths. 


Composition of 100 lbs., or 3,000 cubic feet, of Coal 
Gas, as applied by the Chartered Gas Company 





of London. 
P 3 
Amount of 
Carbon |Hydrogen 

Tiluminating hydro-carbons| ths. Ibs. Ths. 

a uretted hydrogen, 

Lenn webbns bmn 4 sees! 3-530 13° 0° 

Marsh gas (caburetted hy- a ny 

drogen, C H).......... 35°260 |26°445' 8-815 
Carbonic oxide.......... 8"950 | 3°840} 5°110 
Hydrogen ......+ ds westa 51°800 «. |51.800 
NOs « hades never 0° 380 os 
RGIS ws sicc esas os 0°080 





33° 381 ' 66°159 








Now, the petroleum which the Author | composes one-fifth of the volume of atmos- 


uses for making illuminating gas is com- | pheric air, serves to insure the complete 


— according to the analysis of Messrs. 
elouze and Cahours, of 71°74 per cent. 
of carbon, and 28-26 per cent. hydrogen, 
so that 1 ton of this material, the whole 
of which is vaporised and utilised in the 


oil gas, presently to be described, contains | of air through the carburettor. 


1,607 Ibs. of carbon. 








combustion of the vapour. 


The apparatus by means of which the 
process is effected is of the simplest de- 
scription, and consists of a fan, which, re- 
volving slowly, draws or drives a current 


This fan 


Thus 408,214 tons | can be set in motion either by the use of 


of this petroleum would be sufficient to | a spring or of a falling weight, or by wa- 


supply the whole of the above-mentioned 
292,857 tons of carbon; that is to say, the 
entire quantity of light-giving material 
contained in the gas extracted, by a pro- 
cess which is not inappropriately described 
as ‘ destructive distillation,’ from 6,500,000 
tons of coal. Here, then, there is evi- 
dently a large field for economy in the 
consumption of coal. 

Gas made from petroleum spirit, or 
naphtha, as it is called in the United 
States, has recently been the subject of 
the American Association. In a paper 
read by the engineer to the “ Citizen’s 
Gas Light Company” of Brooklyn, it is 
stated that there are now fourteen cities 
and towns in America where naphtha gas 
is used unmixed, and that in many other 
places it is used in combination with coal 
gas. 

In answer to objections, its American 
advocates assert :—1st, that, far from being 
more condensable than coal gas, there is 
a marked decrease in drip liquor since 
they used it, and that there is no founda- 
tion for the belief that there is any loss in 
its illuminating power at a distance from 
the works; 2ndly, that it is at least one- 
third cheaper than coal gas; 3rdly, that 
large open stores of coal are much more 
dangerous than naphtha or petroleum 
properly stored. It was added, by one of 
the directors of the Citizen’s Gas Light 
Company, that the manufacture ot naph- 
tha gas involves hardly any labour, a 
foreman and four or five men being suffi- 
cient to attend to the manufacture of from 
300,000 to 480,000 cubic feet per diem, 
which is the daily make of that company. 
This renders the Company, he remarked, 
independent of strikes. 

The process by which the gas advo- 
cated by the Author is manufactured from 

troleum spirit differs from that adopted 
in America, where superheated steam is 
the medium used for holding the luminif- 
erous vapour. It simply consists in car- 
buretting atmospheric air by passing it 
through a vessel, called the “ carburettor,” 
containing the oil, from which vessel the 
air emerges saturated with hydro-carbon 
vapour toa greater or less extent, at the 
option of the manipulator, and forms an 
inflammable mixture, in which the quan- 
tity of carbon ought to -be about equaljin 
amount to that contained in an equal vol- 
ume of coal gas. The air is but little 
more than the medium for holding the 
hydro-carbon vapour, and for conveying 
ing it to the burners, with this further ad- 
vantage, however, that the oxygen that 


| 
| 


ter or steam power; in fact, by whatever 
means may be best suited to the locality. 
For moderate-sized apparatus a common 
gas meter can be used for the purpose, 
motion being given to it mechanically in- 
stead of by the pressure of the gas. — 

In order to be able to decide upon the 
value of this gas, several points require to 
be considered :—1st, its quality, as regards 
illuminating power and permanency; 2d, 
its cost; 3d, its superiority in special situa- 
tions where coal gasworks would be too 
costly or too troublesome, and more par- 
ticularly where coal is exceptionally ex- 
pensive, as happens in many foreign coun- 
tries; and 4th, the question as to whether 
its use would involve danger. 

1. As to its illuminating power. The 
American discussion elicited the fact that 
it can be made of 8o0-candle power; 7@. ¢., 
to give the light of 8ocandles when burnt 
at the rate of one cubic foot per hour, and 
so obtain the light of 16 candles. This 
involves using the oil vapour in a much 
denser condition than the author would 
recommend, but it can be made without 
any inconvenience of from 30 to 35 candle- 
power. 

The question as to its permanency, 
which is the most important, requires to 
be more fully examined. ~ The belief that 
oil gas will condense in the pipes in con- 
sequence of the lower temperature it there 
meets with is very general, and this is not 
surprising. First, because attempts for- 
merly made to use oil, and especially the 
attempts to carburet air with the vapour 
of benzine or of petroleum, are known to 
have failed; and, secondly, because gas 
made from all ordinary oils or resins must 
be condensed. It is only those oils or 
spirits of low specific gravity, distilled 
from petroleum, coal tar, and shale oils, 
which will supply a gas that will not be 
condensed ; i until within the last few 
years, these were unknown or regarded 
as prejudicial in the manufacture of lamp 
oil, and therefore were allowed by the dis- 
tillers to goto waste. The reason for this 
difference in the oils, as to the condensa- 
tion of their vapour when. used for mak- 
ing gas, is that ordinary oils have a high 
boiling point, and consequently require to 
be considerably heated to give off a vapour 
of sufficient density to burn as gas. But 
the boiling points of oils vary enormously, 
and the light oils or naptha, have so low a 
boiling point, that they will, even at a very 
low temperature, give off the requisite 
amount of vapour to carburet air and pro- 
duce a brilliant flame. 
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Now, all vapours have a certain tension 
or elastic power, which varies with the 
temperature; the higher the temperature 
the greater is their tension. If when con- 
fined in, or permeating, a vacuum or a 
given volume of air (for the effect is the 
same in both cases), their maximum ten- 
sion is not attained, they will remain per- 
fectly elastic, and will expand or diminish 
in volume with an increase or decrease of 
temperature, precisely as any permanent 
gas willdo. When, however, their max- 
imum tension is exceeded; if, for example, 
a vacuum or a given volume of air has 
been filled or saturated with vapour ob- 
tained from oil heated to 100°, and the 
temperature is lowered to 50°, then, its 
tension or elastic power being greatly re- 
duced, a portion of the vapour will be 
forced back to the liquid state. It will 
condense in the pipes. 

In order, therefore, to be able to deter- 
mine whether an oil is appropriate for 
making gas which shall not condense, its 
vapour tension at the lowest temperature 
which it is likely to encounter in the pipes 
must be known. This can be determined 
by ascertaining its boiling point, for at the 
boiling point the tension is, of course, the 
same for the vapour of all liquids, viz., 30 
inches or thereabouts; and, according toa 
law discovered by Dalton, the tension of 
the vapours of all liquids 1s also the same 
at temperatures equally removed from 
their respective boiling points. The boil- 
ing points are easily determined: indeed, 
tables are in existence showing the boil- 
ing points of a great variety of petroleum 
oils, and also the density of their vapour at 
the same temperature; and, as tables of 
the tension of water vapour at all temper- 
atures from freezing to boiling point are 
published in most books which treat on 
the subject of heat, it is easy by the appli- 
cation of Dalton’s law to arrive at the va- 

ur tensions and corresponding densities 
of all oils at all temperatures, and to deter- 
mine by mathematical calculation what 
oils will and what oils will not supply 
sufficient vapour at low temperatures for 
the purpose of carburetting air, and con- 
verting it into what may be practically 
considered a permanent gas. 

Take, by way of example, three of the 
commonest oils, viz., refined petroleum, 
which at 243° Fahr., petroleum spirit, 
boiling at 200° Fahr., both of them in 
the condition in which they are imported 
from America; and, thirdly, the petrole- 
um spirit after it has been further refined, 
which boils at 126° Fahr. It will then 
be found by calculation that the first- 
named oil would require to be heated to 
118° Fahr. in order to have the requisite 
density and tension, that is to say, before 
it can hold the required quantity of car- 
bon; the second oil must be heated to 78° 
Fahr.; but when using the third, which 
is that employed by the Author for mak- 
ing gas, its vapour will hold the required 
quantity of carbon with which to carburet 


air, and supply a brilliant flame down to 
10° Fahr., or 22° below the freezing point 
of water. It follows, as a matter of 
course, that at all higher temperatures the 
air would hold sufficient vapour of this 
oil without being fully saturated, so that 
the maximum tension of the vapour 
would not be attained, and it would re- 
main perfectly elastic, as before explained. 

Condensation would commence in the 
gas, when made from the first-named oil, 
on the temperature being reduced below 
119° Fahr.; and when made from the 
second-named oil, on the temperature 
being reduced below 78° Fahr.; so that 
both these are inappropriate for the pur- 
pose of making an illuminating gas of 
high quality; but it would require that 
the temperature of the gas should be re- 
duced below 10° Fahr. before any con- 
densation could occur when using the 
spirit which the Author employs. 

Practically, therefore, a perfectly per- 
manent gas is obtained when the spirit is 
used, which is more even than can be said 
of coal gas; for coal gas, especially in 
winter, will always leave some deposit in 
the pipes in the form of drip liquor, and 
will consequently lose some of its illumi- 
nating power. 

It only remains to be mentioned, that 
by the law regulating the diffusion of 
gases and vapours, a vapour which has 
been once diffused in air will never again 
separate from it so long as its maximum 
tension is not exceeded. 

2. The first cost of the establishment of 
gasworks on this principle would be 
much less than the cost of coal gasworks; 
for they require neither retorts nor chim- 
ney stacks, condensers, scrubbers, nor 
purifiers, and in small places not even a 
gasholder. 

There. is no tar to be eliminated, nor 
ammonia, nor bisulphide of carbon; and 
the extent of vioead required for the site 
of the works is very limited. An exceed- 
ingly small number of men would suffice 
to superintend and manage the produc- 
tion of the gas, even if manufactured on a 
much larger scale than the Author con- 
Me tp for the present. 

ith regard to the cost of the gas, the 
crude petroleum oil in bulk at the wells 
in Pennsylvania is now sold at trom 4d. 
to 4d. per gallon, or from tos. to 1 5s. per 
ton. The refined petroleum, including 
the barrels, is put on board at New York 
at about 6d. per gallon; but of this price 
the barrels, which can be used many 
times over, represent nearly one-half. In 
England, the present price of refined pe- 
troleum in barrels is about 94d. per gal- 
lon; the light spirit costs 1s. 1d., and the 
distillers charge rather more than double 
that sum for the lightest, which is not yet 
a commercial article, Should it become 
sO, it is probable that this price could be 
much reduced. 

The gas supplied by the Chartered 
Gas Company contains, as was previously 


mentioned, about 100 ths. weight of carbon 
in 9,000 cubic feet, which is the average 
yield of gas from 1 ton of bituminous 
coal. Now, 100 ths. of carbon are con- 
tained in about 21 gallons of petroleum 
spirit, the specific gravity of which is 
0°655; and this is the quantity of oil 
required to supply vapour for carburet- 
ting 9,000 cubic feet of air. As 1 ton of 
this spirit contains 367 gallons, it follows 
that it will make as much gas as 1714 
tons o coal. 


3. The Author is not disposed to probe 
the question whether this gas is Fitely 
generally to supersede coal gas; and even 
the matter of convenience, and of the 
special situations where the system could 
at once be applied most advantageously, 
need not be deeply investigated in this 
Paper. But seeing how easily such a 
mechanical arrangement as the one de- 
scribed can be carried out on a larger 
scale, and can everywhere be attended to 
without skilled workmen being necessary ; 
seeing also that it involves the smallest 
possible amount of labour in the produc- 
tion of the gas, it cannot but be palpable 
that the system would be peculiarly useful 
in many small places where coal gas- 
works would be inappropriate or too 
costly. 

The Author has applied such machines 
to large buildings on the continent; and, 
as an example of what can be successfully 
done, will mention a large chateau near 
Brussels which he has recently lighted. 
There are four floors to the house, besides 
a coach-house and stables 200 yards off. 
The central hall is lighted with fifty-four 
argand lamps on two tiers, one above the 
other, each lamp being made to burn 
coal gas at the rate of 9 cubic teet per 
hour. The rest of the mansion is also 
brilliantly lighted; and yet the machine 
only covers a few feet square of space, 
and stands in the corner of a room in the 
es Motion is given to the fan by a 
alling weight, which only requires to be 
wound up every four or five hours, and 
the gas will continue to burn whilst it is 
wound up. The cost was £100. The 
subject excited hg interest in Brussels; 
and, as a proof of its entire success, the 
Author has been called upon to supply 
members of the royal family of Belgium 
and others with similar machines. 


This system overcomes the one great 
difficulty which has hitherto baffled so 
many inventors from the days of Mr. 
Mansfield, whose Paper on the subject of 
catburetted air was read before the Insti- 
tution in the year 1849, until now. viz., 
the gradual cooling of the liquid is occa- 
sioned by the evaporation; for, in the first 
place, the Author obviates this cooling 
effect by restoring the heat to the liquid 
by the immersion of the carburettor in 
tepid water, or bringing it in contact with 
steam or hot-water pipes; and, secondly, 
by using an oil spirit with so low a boil- 
ing point as to obtain a sufficient degree 
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of carburation even at the lowest tem- 
peratures. 

At an exceedingly small first cost, and 
by the use of a machine so simple that 
the dullest of domestic servants would 
have no difficulty in understanding it, the 
system enables every man to be master in 
his own house of his own gas, and this of 
so pure a quality, that it can with impu- 
nity be used in the drawing room or the 
library, in picture galleries, and even in 
a lady’s boudoir, just as well as any oil- 
lamp of the most perfect construction. 

Tne Author believes that the system 
may consequently be regarded, at any 
rate, as a useful auxilliary of coal gas- 
works, applicable in England, specially to 
small towns and villages, to churches, 
factories, theatres, clubs, hotel, public 
buildings, and country houses, to railway 
stations and railway trains, and to the 
lighting of large steamships. 

Owing to the much smaller quantity of 
hydrogen in it than is contained in coal 
gas, in the proportion of 131% ths. to 661 
tbs. in 3,000 cubic feet, the cumbustion of 
1 cubic foot of the carburetted air only 
generates one-fourth of the heat which 
is developed by the combustion of 1 cubic 
foot of coal gas; and this a further point 
in its favour for domestic consumption. 


But the field for progress in gas manu- 
facture is not confined to England. In 
many places on the Continent, where 
coal is expensive, or where there is not a 
ready sale for coke and other bi-products 
of the manufacture of coal gas, the system 
would advantageously compete with coal 
gas even for town lighting. In the States 
of South America and Central America 
coal gas is more expensive, owing to the 
necessity of importing English coal for 
its manufacture, and everywhere the price 
exceeds 20s. per 1,000 cubic feet. here 
is petroleum both in the West Indian 
Islands and on the western coast of South 
America, and also in Brazil; and there 
can be no question that this description of 
oil gas ought there to be substituted for 
coal gas. 

The same may be said of the large 
cities in India, and of many cities in the 
Australasian Colonies, where bituminous 
shales are met with in great abundance. 
Petroleum has likewise been found in 
New Zealand. 

Comparatively speaking, petroleum is 
still quite a new discovery. The first 
well was sunk in Pennsylvania as recently 
as the year 1858, and the first well from 
which the oil flowed naturally, or ‘ flow- 
ing well, dates from 1861; ever since 
which the production has each year in- 
creased with marvellous rapidity. The 
district where it is known to exist is 2,000 
square miles in extent; but, although 
several hundred million gallons of oil are 
now annually raised, it is said that only 
1-200th part of that district is as yet 
worked. 

It is known to exist also in Virginia, in 





Ohio, in Kentucky, in California, and in 
many parts of the United States, besides 
being found in Canada and in South 
America, in China, Japan, os on the | 
northern coast of Africa, in Italy, France, | 
Germany, Austria, Wallachia, Turkey, 
and Russia. 

It has recently been discovered in Scot- | 
land, on the estates of the Duke of} 
Sutherland, and in North Staffordshire; | 
and there is no reason why, if wells were | 
sunk deep enough, it should not be found 
in other parts of Great Britain and Ire- 
land. 

On the shores of the Caspian Sea it is 
met with in great abundance, and is used | 
as fuel for the steamers on that sea. It 
has also been obtained in large quantities 
from ‘ flowing wells’ in Circassia, within 
25 miles of the Black Sea. At Cheeriley, 
which lies at about the same distance to 
the west of Kertch, in the Crimea, there 
are five wells owned by an Englishman, 
about which the British Consul at that 
port recently reported officially. At the 
date of his visit two of the wells were 





said to be producing at the rate of about 
one hundred and thirty-five barrels of 
petroleum daily, and the others a lesser 
quantity. An extensive zone, well situat- 
ed for supplying the greater part of 
Europe, and extending from the Crimea 
to the Caspian Sea, 7. e., for a distance of 
Soo miles from east to west, appears thus 
to be indicated. 

Bitumen and bituminous shales produc- 
ing similar oils, are found in every 
European country, and, indeed, all over 
the world, in enormous deposits, extend- 
ing over many thousands of square miles, 
and varying in depth from 2 or 3 feet to 
100 feet. 

The West Indian Islands, Trinidad, 
Cuba, and others, and the coast of Vene- 
zuela produce in great quantities a rich 
bitumen, or asphalte, by the distillation of 
which from 100 to 140 gallons of oil per 
ton of mineral are extracted. 

In Scotland, large quantities of shale 
oil are manufactured at a cost of 34d. 
per gallon, the mineral being poor in oil, 
and only producing about 31 gallons per 
ton. 

In Italy, in the valley of Pescara, the 
bitumen being much richer, the cost is 
reported by Professor Moffat to be only 
1%d. per gallon; and in Virginia it 1s 
stated that the mining and the distillation 
of the crude oil is conducted-at a cost of 
only 10s. per ton of oil, or 14d. per gallon. 

There is no need, therefore, to fear that 
the supply of oil would fail to meet any 
decand foe it which might arise. 


4. With reference to the a of 
safety, it is only necessary to observe that 
the carburettor Se petroleum 
spirit is so made as to susceptible of 
being placed at any distance from the 
building which is to be lighted, and that 
it might, if necessary, be either buried 
underground or immersed in water. The 





petroleum might be stored in the same 
way. One gallon of spirit will suffice to 
supply gas to forty burners for six hours, 
so that the quantity of oil which it would 
be necessary to use daily in isola.ed build- 
ings, such as country houses, &c., would 
be extremely small, The operation of 
filling the carburettor can easily ve so 
arranged as to make it unnecessary that 
the oil should ever have to be poured 
from one vessel into another, so that all 
possible escape of vapour would be avoid- 
ed, and no danger of any conceivable kind 
need be incurred. 

The idea that petroleum spirit is explo- 
sive is altogether erroneous. In its liquid 
state in can no more explode than brandy 
or spirits of wine. The vapour, like gas, 
will easily take fire, but will not explode 
in any other sense than this, that if it 
were allowed to collect in a closed space, 
such as a room in which the doors and 
windows were closely shut, ‘then if a 
lighted candle were brought incautiously 
into the room, all the vapour would take 
fire at once, precisely in the same way 
that gas would do. 

The bridge to be built over the Mo- 
nongahela river, at the “ Point,” this city, 
will be constructed on the suspension 
principle, but instead of wire cables, im- 
mense chains will be employed, of which 
there will be two. These chains. will 
be composed of wrought iron links, each 
twenty feet in length and formed of six- 
teen flat bars placed side by side, and at a 
distance from ‘each other of one and two 
inches. Into these spaces at the ends, fit 
the bars of the next link, and the entire 
thirty-two bars are joined by an immense 
hardened iron pin six inches in diameter 
and four feet long. The lateral width of 
the chain is forty inches. At the apex of 
each iron tower the chain will be attached 
to an iron “saddle,” meeting upon rollers 
that admit of sufficient play to accommo- 
date the expansion and contraction of the 
chain from heat and cold. From the to 
of each tower to the main span, and hold- 
ing somewhat the same relation to the 
chain as the string does to the bow, are 
placed girders, which are intended to pre- 
vent sagging of the chains under unusual 
strain. The plans of the superstructure 
were prepared by Mr. E. Hemberlee, the 
American Bridge Company’s engineer, 
which company, as we note elsewhere, 
has the contract—American Manufac- 
turer. 


The contract for the entire work ot 

iers and superstructure of the new ‘ Point’ 
beidivs was awarded last Thursday to the 
American Bridge Company, of Chicago, 
at the price named in their proposal, 
$401,250. The company let the masonry 
to John oe ot Allegheny. The 
bridge is to completed for travel by 
August, 1876. The entire cost, including 
approaches, etc., will be about $450.000. 
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Our Exchanges. 





The Enyincering and Mining Four- 
nal, of May 29th, contains a paper on the | 
Musconetcong Tunnel, by Henry S- 
Drinker, Mining Engineer, and read _be- 
fore the American Institute of Mining 
Engineers, Feb’y 25th, 1875. The article 
is a long one, covering nine pages of text 
and two double page sheets of illustra- 
tions. It gives a full account of the pro- 
gress of the tunnel from its commence- 
ment to its completion, and so minutely, 
that we can especially recommend the 
paper as being invaluable to every Engi- 
neer who wishes to know what the latest 
improvements in this branch of his pro- 
fession are. We have made a few extracts 
from the article for the benefit of our 
readers, and wish we had space for the 


entire article; but those engineers really 
desirous of reading it, will get it by send- 


ing ten cents to the publishers, im New | 


York City. 


We extract the following: 


This tunnel is situated in New Jersey, 
near the line of the Central R. R. of New 
Jersey, about twelve miles from Easton, 
on the Easton and Amboy R. R., the lat- | 
ter being the extension of the Lehigh 
Valley R.R. to tide-water. Up to the 
resent time the terminus of the Lehigh 
Valley R. R. has been at Phillipsburg, 
N. J., opposite Easton, passengers con- | 
necting there with New York by the 
Morris and Essex (D. L. and W.) and N. 
J. Central lines; freight and coal being | 
forwarded by the Morris and Essex to | 
tide-water at Hoboken, and by the Cen- | 
tral R. R. to Elizabethport and Port | 
Johnson; also, by the Belvidere and Del- | 
aware connections through Trenton to 
South Amboy. | 

By the Easton and Amboy route, the | 
Lehigh Valley R. R. will possess a direct | 
through road for its heavy coal and freight | 
traffic to tide at Perth Amboy, passengers 
for New York connecting at Metuchin 
with the Pennsylvania R. R. (Camden | 
and Amboy). 

Preliminary lines having been run, the 
first location was decided on-in the autumn 
of 1871 and winter of 1872, it being such, 
with regard to alignment and grades, as to 
ensure the greatest economy in conducting 
transportation. Construction was com- 
menced in the spring of 1872, and from 
the first, the tunnel was especially pushed 
from being the heaviest piece of work on 
the line. The road, on being ready for 
construction, was sub-divided into four 
divisions. Robert H. Sayre, Esq., Chief 
Engineer of the L. V. R. R., being also 
Chief Engineer of the Easton and Ambo 
extension; Calvin E. Brodhead, Esq., 
Principal Assistant, The tunnel was 
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located in Div. I., John L. Wilson, Esq., 
Division Engineer, and Henry S. Drinker, 
Resident Engineer. Charles McFadden, 
of Philadelphia, took the contract for the 
tunnel, and for several miles of construc- 
tion adjoining each extremity. 

Musconetcong Mountain is one of a 
range, around or through which a road 
from Easton to New York must go. Its 
summit is about goo feet above tide-water, 
and 450 feet above the grade summit, 
which occurs in the middle of the tunnel, 
the one adverse grade to transportation 
occurring in the whole length of the road 
being between Phillipsburg and this point. 
The total length of the tunnel is little less 
than a mile, it being, with the exception 
of the Hoosac, the longest east of the Mis- 
sissippi. s 

DYNAMITE—WHAT IT IS, 

It is worth noting what this new explo- 
sive, giant-powder or dynamite, is. As to 
its characteristics—first, it is tremendously 


| powerful, bringing out at a blast masses of 


rock that black powder could not even 
shake, and is simply invaluable for rapid 
driving in hard rock. How it compares 
economically with pure nitro-glycerine we 
are not prepared to state. Containing a 
percentage of the latter, it is of course, not 
so powerful bulk for bulk, but again it has 
the great advantage of distributing the 
force over a greater space, which is the 
underlying principle of much of the deep 
Again, so far as an explo- 
sive can be termed so, it is entirely safe 


| from accident from the proverbial care- 


lessness of workmen, undoubtedly safer 
by far than the black powder, while many 
times stronger. Hardly anything short 
of a cap exploded in a cartridge will fire 
it. Alone, it may be hammered, crushed, 
or burnt with impunity. Thrown into a 
stove or set on fire, it simply burns fiercel 
without danger of explosion. For miiak 
ing the cartridges very strong caps of ful- 
minate of mercury are used; those adopted 
at Musconetcong, we believe, were origi- 
nally imported from Hamburg. These 
caps are prepared as electric exploders as 
follows:—First, a small quantity of sensi- 
tive powder is dropped on the fulminate, 
and into this two wires (ly ing side by side) 
are inserted, and the caps then filled with 
melted sulphur. On the sparks passing, 
the sensitive powder is ignited and ex- 
plodes the fulminate, and the cap being 
inserted by the}blaster into the cartridge 
of dynamite, the explosion of the cap fires 
the latter. If firing by fuse, it is simply 
necessary for the blaster to squeeze ‘the 
end of a piece of fuse, properly ras 
and sharpened, into the cap, a to place 
the latter in the cartridge. A good elec- 
tric weaerr is that manufactured by the 
Laflin & Rand Company, under, we be- 
lieve, Julius Smith’s patent, the condenser 
and generating plate being of vulcanite, 
and the parts of the battery so arranged 
as to render it compact and easily ieediod: 
Dynamite is simply nitro - glycerine 
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mixed with a kind of silicious earth known 
variously as silicious marl, tripoli, and rot- 
ten stone. The peculiar variety of this 
material best suited for this use is homo- 
geneous, has a low specific gravity, and is 
generally composed of the remains of in- 
fusoria. So great is the absorbent capac- 
ity of this earth that when in a pulverized 
condition, it is claimed by Nobel, that it 
will take up about three times its own 
weight of liquid nitro-glycerine, and still 
retain the form of a powder. Any min- 
eral, or indeed vegetable, substance suscep- 
tible of pulverization or commuinution, and 
which will retain nitro-glycerine by ab- 
sorption, may be substituted for infusorial 
earth in the manufacture of dynamite, but 
the latter has so tar been found to excel 
all other substances tried in possessing the 
requirements necessary ; being composed of 
minute tubular shells, it is light and absor- 
bent. A mass of it is very spongy and 
compressible, its shells absorbing the nitro- 
glycerine by capillary action, and holding 
it with almost absolute security against 
filtration or compression. The secret of 
the safety of this powder seems to be in its 
soft, pulpy, and at the same time mealy 
consistency, which gives it a complete 
cushion to prevent percussion, as a blow 
upon it seems like a blow upon a bag of 
meal; the greater the quantity the more 
compressibility, and the greater the safety. 


THE SURVEY. 

The transit used was literally a ‘ heller,’ 
it, and all the instruments on the work, 
being made by the well known firm of 
Messrs. Heller & Brightly, of Philadel- 
phia. The “Gentleman from Drifton” 
has already had occasion in several inter- 
esting papers, to call the attention of the 
Institute to their mining transit and plum- 
met lamp, and the experience at Muscon- 
etcong, most thoroughly endorses the fa- 
vorable opinion he expresses as to their 
make. The above transit was unusually 
large, and of the compound centre class; 
diameter of graduation of horizontal limb, 
seven inches; telescope, 17 inches long, 
acromatic and erecting; magnifying power 
28 diameters. A very sensitive bubble is 
attached to the axis of the telescope, at 
right angles to the line of sight, and by 
its careful adjustment and observation, 
great accuracy may be obtained, 

The approach to the tunnel on the west 
begins on a 5° curve, the P. T, of which 
is about 800 feet from the entrance, and 
the tunnel itself located on a tangent 
throughout its length, the said tangent 
terminating in a curve, having its P. C. 
some 1,850 feet beyond the east portal. 
The grade ran to a summit in the middle 
of the tunnel, the same being the summit 
for the road. It was reached by a rise of 
two-tenths (0.2) to the hundred feet on 
the west side, or 10.56 feet to the mile, 
falling on the east at fifteen-hundredths 
(0.15) to the hundred feet, or 7.92 feet to 
the mile. . 

To determine the line after its prelimi- 
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nary location, an observatory was erected 
on the summit of the mountain, about 12 
feet high, with an eight-foot square base, 
battering on the four sides about 1% ins. 
to the foot. Two solid stone foundations 
were also built on line, one on a hill at 
about half a mile from the west entrance, 
the other on the grading, at the east end, 
and about half a mile from the eastern por- 
tal. As the observatory was located 
about midway over the tunnel, this gave, 
approximately, equi-distant sights of about 
say a mile and a quarter each, at the farth- 
est. This, however, was done after the 
tunnel had been started from points estab- 
lished on both sides by repeated and 
carefully checked runnings. The tower 
being subsequently built, two points 
were established, one each on the founda- 
tions on either side, from the lines by 
which the work at either end had been so 
far run, and then assuming these end 
points as correct, by a series of repeated 
and careful trials, the center point on the 
tower, or permanent back-sight for both 
ends was determined by setting up, ap- 
proximately, over it, and then reversing 
and sighting repeatedly, moving the in- 
strument to and fro sideways, within a va- 
riable distance of about fifteen-hundreths 
(0.15) of a foot, in which the sights all 
came, and finally taking their mean. This 
was at first done, as soon as the observa- 
tory could be located and built, with suffi- 
cient accuracy to test the preliminary 
lines. Subsequently this center point was 
tested, and re-tested, and determined with 
extreme accuracy, by the mean of very 
many trials made both by sighting by day 
and by night, and in winter and summer. 
Different objects were used for sighting 
on in day-work, Both the ordinary red 
and white round pole, also a flat 2x1 inch 
black pole, with a white centre streak. 
This latter, from its shape, was found dif- 
ficult to keep plumb, either when held or 
fastened. Also a pole of one-half inch 
round iron, painted white, was tried, and 
found to answer well, better than either of 
the others. But far better and more ac- 
curate than any day-light back-sight, 
whether permanent or moveable, was 
found the simple expedient of using plum- 
met lamps on clear calm nights. They 
worked admirably outside, a flame 3{-inch 
high, by %4-inch in diameter, being dis- 
tinctly seen in the long sights, and with a 
fine air, the sights were found, finally, 
to repeatedly test within practically such 
exact limits (two or three hundredths), 
that the point being once fixed, it was not 
subsequently found advisable to move it. 
Now, these three reference points being 
located, at the west end a centre was set 
at the mouth of the slope, and from it an- 
other at the bottom. This gave a back- 
sight of 276 feet to run from into the 
heading. At each shaft a centre was first- 
set, with great care, about twenty-five feet 
off, and from this the line prolonged to 
two staples driven into the timbers on each 
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side. On the mean of many sights being 
determined, the points on both staples 
were notched, the notches tested, and fine 


plummet lines dropped from them, the | 


weights being steadied, at the bottom in 
water. Then the line was continued from 
these, as in ordinary mine surveying, in 


> 


running from a shaft, the instrument being | 


first approximately set up in line, and then 
moved sideways, until the hair exactly 
bisected the mean of the slight oscillations 
observable in the lines. Though the dis- 
tance to be run from the shafts was. not 
great, this care was necesssry from the 
shortness of the back-sight, the distance 
between staples being only some 714 feet, 
and from the fact that the headings were 
through earth, it being very necessary in 
enlarging through earth to be able to have 
the crown bars closely located at equi- 
distant spaces from centre. On the head- 
ings between the shafts and slope meeting, 


the various runnings all tested closely, but | 


it was the long line between the main east 
and west headings, that required of course 
the most care, and caused the most anxi- 
ety. This line, at the east end, was simply 
continued, on the grading, up into the 


heading, at first with one, and, subse- | 


quently, as the headings advanced, with 
two intermediate centres. At the west 
end, the line was at first run into the main 
heading down the slope, but as the en- 
largement in soft ground proceeded be- 
tween the slope and west end, in time a 
clear sight was obtained from the mouth 
of the tunnel to the slope, and thence into 
the heading, making two intermediate 
centres, as at the east end. It was always 
necessary to have a station where the 


slope came down, since the latter was | 


driven, after meeting rock, sixteen feet 
wide—thirteen on the left and three on 
the right of centre line, leaving at its foot 


about ten feet of space for passage on the | 


right, as the line ran, and, of course, cut- 
ting off centre line. 
right, however, were dressed off, subse- 
quently, at the level of the heading, so as 
to give a clear back-sight to the mouth. 
The east and west lines were repeatedly 
run and tested as the headings advanced, 
and, besides the work continually spent on 
them by the Division and Resident Engi- 
neers, they were frequently checked by 
the Principal Assistant Engineer. 


of a foot, or less than one-half an inch. 


The levels were carried over the moun- | 
tain by a series of test benches run until | 
five | 


succeeding benches tested within 
thousandths (0.005) of a foot. 
ing, the face 
found to test within fifteen thousandths 


On meet- 


(0.015) of a foot, or less than one-fifth of | 


an inch. Owing to the system of centre 
cuts, used in blowing the rock, in which 
ten feet at a time were brought out, it was 
especially necessary that the chaining 
should be accurate, so that the distance 
apart of headings might be safely deter- 


The three feet on the | 


They | 
finally tested within four-hundredths (0.04) | 


nches on either side were | 





mined. To measure over the mountain, 
two stout frames were made, steadied by 
weights on the legs. They each simply 
consisted of a vertical shaft with three 
legs, one moveable. From a board nailed 
on top of the shaft a fine plummet was 
hung. The two were put in line, the 
plummets centered by the transit, and a 
point at the top of one line levelled with 
a point near the bottom of the other, and 
ihe measurement thereon taken between 
the two with steel tape. The hind frame 
was then moved on, and the chaining so 
carried up or down hill in successive steps. 
This method was found to be satisfactory ; 
for, on the headings coming together, the 
distance apart, predicted and marked, was 
found to agree with the measured distance 
within fifty-two hundredths (0.52) of a 
foot, or about six inches out in a total 
chaining of about eight thousand feet, four 
thousand through headings, and four thou- 
sand over the mountain, the test measure- 
ments being brought down the slope on 
angle instead of in at the west entrance. 


Laws Relative to Farm Property. 


IRRIGATION, 

It has sometimes been made a question 
whether a riparian proprietor can direct 
water from:a running strcam for purposes 
of irrigation. 

The language of the Court as best de- 
fining the principles governing this sub- 
ject is as follows, to wit: “ That an indi- 
vidual owning a spring on his land, from 
which water flows in a current through 
his neighbor’s land would have the right 
to use the whole of it, if necessary, to 
satisfy his natural wants. He may con- 
sume all the water for his domestic pur- 

oses, including water for his stock. If 
desires to use it for irrigation, and 
there is a lower proprietor to whom its 
use is essential to supply his natural wants, 
or for his stock, he must use the water so 
as to leave enough for such lower proprie- 
tor. Where the stream is small and does 
not supply water more than sufficient to 
answer the natural wants of the different 
proprietors living on it, none of the pro- 
prietors can use the water for irrigation or 
manufactures. — Massachusetts Agricul- 
tural Report, 1872-3. 


Papers have recently been filed in Har- 
| risburg for the incorporation of the Pitts- 
burgh and Lake Erie railroad. The cer- 
tificate sets forth the route of the new 
line as follows: Beginning at the Con- 
| nellsville depot,Pittsburg, thence down the 
Ohio river to the mouth of Big Beaver 
'at Rochester; thence up the Beaver and 
and Mahoning. to the state line near 
| Youngstown, where it forms connection 
with Lake Erie. The directors of this 
road are Wm. McCreery, W. M. Short, 
| John Bissell, P. W. Keller, A. J. McKin- 
ley, Joshua Rhodes, James Westerman, 
Geo. C. Reis, and John F. Dravo. 
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